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nel	 quickly.1	 Of	 critical	 importance	 is	 a	 rapid	 and	
effective	 response	 from	 skilled,	 multidisciplinary	
teams	who	 are	 trained	 to	manage	 each	 incident’s	
aftermath,	 including	 the	 identification	 of	 the	 de-




preparation	 and	 training	 in	 anticipation	 of	 mass	
fatality	 incidents	 is	 vital.2	 The	 literature	 is	 void	of	
models	 for	mass	 fatality	 preparedness	 and	 victim	
identification	in	dental	hygiene	curriculum;	howev-
er,	 mass	 fatality	 training	 has	 been	 recommended	
for	 predoctoral	 dental	 school	 curriculum.3-6	 Mass	
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multimedia	 to	 present	 topics	 through	 integrated	













Disaster	 victim	 identification	 during	 a	mass	 fatal-
ity	 incident	 is	 the	most	 important	 dental	 forensic	
specialty	 area	 for	 dental	 hygienists	 to	 participate	









as	 part	 of	 the	 postmortem	or	 records-comparison	
teams.9-16	 Identifying	 the	 deceased	 must	 be	 safe	
for	emergency	responders,	as	well	as	 reliable	and	
accurate.2,17,18	 However,	 dental	 hygiene	 participa-
tion	and	education	 in	mass	disasters	has	been	 in-
adequately	 addressed	 in	 the	 literature.	 Expansive	
training	is	needed	and	recommended	because	prac-
titioners	with	special	forensics	training	and	experi-







ulations	 to	 provide	 an	 active	 learning	 experience,	
including	 mock	 disaster	 scenarios.3	 More	 et	 al’s	
publication	on	the	development	of	a	curriculum	to	
prepare	 dental	 students	 response	 to	 catastrophic	
events	 cites	 technology	 as	 “ideal”	 in	 combination	
with	 case	 studies,	 drills	 and	 dramatizations	 using	
multimedia	and	simulated	events.3
Investigators	have	 suggested	 that	mass	 fatality	
training	be	interactive	and	provide	assessments	of	
skill	 acquisition,	 since	 regular	 practice	 and	 learn-







to	 strengthen	 skills	 in	 radiographic	 imaging	 tech-
nique	for	exposure	of	postmortem	dental	remains.19
Meckfessel	 et	 al	 demonstrated	 that	 multimedia	
was	 effective	 in	 a	 dental	 radiology	 course.19	 The	
Department	 of	 Oral	 and	 Maxillofacial	 Surgery	 of	
the	Hannover	Medical	School	introduced	an	online,	
multimedia	 dental	 radiology	 course	 called	 “Medi-















His	 theory	 on	 the	 cognitive	 theory	 of	 multimedia	
learning	 supports	 dental	 educator’s	 recommenda-
tions	for	use	of	multimedia.21	Mayer’s	theory	centers	
on	 the	 idea	 that	 learners	 attempt	 to	 build	mean-
























essary	 to	 engage	 our	 cognitive	 processes	 actively	
to	construct	a	coherent	mental	representation	and	
to	 retain	 what	 we	 have	 seen	 and	 heard.	 Leaners	
need	to	be	actively	engaged	to	attain	or	remember,	






nitive	 knowledge,	 analysis	 and	 application	 of	 new	










images	 can	 overload	 the	 learner’s	 visual	 process-
ing	system,	whereas	narration	 is	processed	 in	 the	
verbal	information	processing	system,	requiring	the	
student	 to	both	 read	and	simultaneously	view	 the	






believe	 information	 is	easier	 to	remember	and	re-
tain.20,21	An	 image	with	accompanying	narration	 is	
using	dual	channels,	whereas	narration	is	processed	
in	 the	 verbal	 information	 processing	 system,	 part	
of	the	auditory	channel.20,21	Dual-channeling	usually	




that	 occur	 during	 incident	 response	 and	manage-
ment.1-18	 This	 study	 investigates	 the	 effectiveness	
of	strategies	for	mass	facility	training	among	dental	
professionals.	More	specifically,	it	assesses	whether	
the	use	of	multimedia	 is	 likely	 to	enhance	educa-
tional	 outcomes	 related	 to	 mass	 fatality	 training.	






Mayer’s	 “Modality	 Principles,”	 as	 well	 as	 Stoeck-
el	 et	 al’s	 recommendations	 for	mass	 fatality	 train-
ing	 in	dental	students	was	the	basis	 for	the	use	of	








completed	 prerequisite	 coursework,	 to	 have	 com-
pleted	1	year	 in	Oral	Radiology,	and	to	be	certified	
Pre-Test	Measures



































the	 dental	 hygiene	 program;	 42	 participants	 com-
pleted	 informed	 consent	 documents	 and	 were	 en-




mental	 group	 viewed	 information	 with	 multimedia	
(single	channel).	For	the	purpose	of	this	study,	mul-
timedia	was	defined	as	media	 that	 integrated	text,	
graphics,	 audio	 and	 video	 demonstrations	 to	 allow	
for	 self-pacing,	 repetition	 of	 reading	 text,	 listening	



























(n=20),	 control	 group	 (n=18).	One	and	2	partici-
pants	were	 excluded	 from	 each	 experimental	 and	
control	 groups,	 respectively	 because	 they	 did	 not	
complete	the	research	protocol	in	its	entirety.





and	 8.2	 (SD	1.32)	 in	 the	 control	 group.	 Post-test	
scores	for	the	groups	combined	was	9.9	(SD=1.40),	
9.95	(SD=1.23)	within	the	experimental	group,	and	
10.0	 (SD=1.6)	 within	 the	 control	 group.	 ANOVA	
indicated	 no	 significant	 gain	 between	 the	 groups;	
however,	 there	 was	 significant	 improvement	 in	
scores	within	each	group	(Table	II).
In	 the	 control	 group,	 the	 mean	 score	 for	 the	
pre-test	 was	 8.2	 (SD=1.31),	 with	 a	 mean	 post-
test	score	of	10.0	(SD=1.59).	Similar	analysis	 re-
vealed	 a	 significant	 improvement	 in	 scores	 with	
p-value	<0.0001.	 Students	 reported	 similar	 inter-
est	 in	 learning	more	 about	 the	 role	 of	 the	 dental	
hygienist	 in	 disaster	 victim	 identification	 for	mass	
fatality	incidents	from	baseline	(99.9%)	to	post-test	
(94.8%).	Students	 reported	 slightly	more	 interest	
in	 exposure	 to	 radiographic	 images	 on	 postmor-
tem	remains	at	the	post-test	(94.7%)	compared	to	






aging	 after	 the	 educational	 modules	 and	 clinical	
competency-based	radiology	 lab,	with	a	mean	dif-
ference	score	of	0.12	(SD=0.57).
Overall,	 the	participants	performed	well	 in	 both	
the	 educational	modules	 and	 clinical	 competency-




revealed	no	significant	gain	 in	 radiation	 technique	
knowledge	 (p=0.16).	 Within	 the	 control	 group,	
there	was	also	no	significant	difference	in	radiation	
technique	 knowledge,	 with	 a	 mean	 score	 of	 0.26	


























radiographs	 on	 6	 fragments	 of	 lubricated	 and	 real	
human	 skulls	with	 bitewing,	 anterior	 and	 posterior	
periapical	images.	
To	evaluate	the	performance	of	students	on	their	
technique	when	 imaging	 dental	 remains,	 all	 radio-
graphic	images	were	scored	by	2	calibrated	examin-
ers,	and	a	radiographic	evaluation	form	was	used	to	











image	 sensor	 (Schick	 Elite®;	 Sirona	 Dental	 Inc.™,	




post-test	 results,	 and	 radiology	 laboratory	 results	
were	performed	using	SAS®	9.3	software.	Significant	
differences	existed	at	α=0.05	for	analysis	of	variance	
(ANOVA),	 after	 the	 assumption	 of	 normality	 and	
equality	of	variance	had	been	met.	Assumptions	of	
equality	of	variances	to	validate	the	statistical	tests	














mean	±	SD) 8.31	±	1.32 8.40	±	1.35 8.21	±	1.32 0.6604
Posttests	(scores,	
































































Overall 21.95	±	4.52 21.94	±	5.42 0.997
Error	Category:
Placement 6.80	±	2.98 7.22	±	2.71 0.652
Angulation 0.55	±	0.69 0.84	±	0.76 0.902
Exposure 0.20	±	0.62 0.11	±	0.32 0.587




control	 group	mean	 scores	were	 0.84	 (SD=0.76).	
There	 was	 no	 significant	 gain	 in	 scores	 between	







and	 the	 control	 group	 was	 0.79	 (SD=0.63).	 The	
correlation	between	radiation	safety	and	technique	
was	of	0.33	(p=	0.0406).	Therefore,	a	strong	rela-
tion	 existed	 between	 the	2	 variables.	 The	 greater	
the	 radiation	safety	scores,	 the	greater	 the	 radia-
tion	technique	score	in	both	groups.
For	 the	 clinical	 competency-based	 radiology	 lab	






between	 the	 experimental	 and	 control	 groups	 in	
overall	 laboratory	 scores	 (p=0.997).	 Comparisons	
were	also	made	between	the	experimental	and	con-
trol	 groups	 in	 the	 specific	 error	 categories,	 which	
included	 errors	 in	 placement	 of	 the	 digital	 image	
receptor,	 vertical	 and	 horizontal	 angulation	 errors	
of	 the	 position	 indication	 device,	 exposure	 errors,	
mounting	errors	and	an	“other”	category	for	errors	
that	did	not	fall	within	one	of	the	above	mentioned	
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DiScuSSion
This	study	compared	a	low	media	and	multimedia	
approach	 to	mass	 fatality	 training	 via	 a	multiple-
choice	 examination,	 competency-based	 radiology	
lab	 and	 an	 assessment	 of	 changes	 in	 interest	 in	










post-test	reported	a	high	 level	of	 interest	 in	mass	
fatality	training	and	in	disaster	victim	identification	
through	exposing	 radiographic	 images	on	simulat-
ed	victim	 remains,	which	 supports	Stoeckel’s	 idea	
that	exposure	to	specialty	coursework	can	encour-




No	 statistically	 significant	 differences	 existed	
between	 the	 2	 groups;	 however,	 scores	 increased	
within	each	group.	Both	approaches	resulted	in	in-
creased	 scores.	 This	 increase	 in	 scores	 supports	





“any	 reasonable	 interpretation	 of	 an	 instructional	
medium	should	be	more	than	a	mere	vehicle.”24	He	
explains	that	educators	should	not	assume	that	by	
simply	 adding	media,	 the	 student’s	 cognitive	 pro-
cesses	will	 integrate	 the	new	 information	with	 the	
old.24	 Students	may	 not	 have	 been	 fully	 engaged	
with	the	media	during	the	lesson.	Also,	while	multi-
media	modules	are	designed	to	facilitate	a	way	for	
students	 to	 repeat,	 interrupt	 and	 resume	 the	 les-
son	 at	will,	 there	 is	 a	 large	 assumption	 that	 they	
will	take	advantage	of	those	benefits.	Students	may	
choose	 to	 “cram”	 with	 technology	 and	 multime-
dia	 based	modules.	 Another	 explanation	 could	 be	
due	to	the	small	sample	size	(n=21	in	each	group)	
which	may	 have	 limited	 statistical	 power.	 In	 gen-
eral,	the	results	of	our	evaluation	revealed	that	pro-
categories.	 Between	 the	 2	 groups,	 there	were	 no	
significant	differences	within	the	4	categories	of	ra-
diographic	technique	errors.	Table	III	presents	the	
means,	 standard	 deviations	 and	 related	 p-values	












future.	 The	 educational	modules	 allowed	 students	
to	view	demonstrations	as	needed,	prior	to	the	lab	
for	review	of	difficult	radiology	concepts.	This	study	
supports	 that	 for	 difficult,	 hands-on	 skills	 such	as	
radiographic	technique,	media	could	be	used	to	en-
hance	 the	 learning	process.	These	 results	 support	






clude	 generalizing	 results	 to	 practice.	 Threats	 to	
the	 validity	 of	 the	 pre–	 and	 post–test	 include	 the	
small	 sample	 size	 and	 the	 use	 of	 a	 convenience	
sample	of	dental	hygiene	students	 from	an	entry-
level	BS	program.	Since	students	were	in	the	same	
program,	 it	 is	possible	that	participants	 in	the	ex-
perimental	 group	 could	 have	 shown	 participants	
in	 the	 control	 group	 the	 multimedia	 educational	
module;	 participants	 could	 have	 also	 shared	 their	
clinical	competency-based	radiology	lab	experience	
with	participants	who	had	not	taken	that	portion	of	















with	 units	 of	 instruction.”	 Future	 research	 should	
identify	 educational	 methodologies	 that	 improve	
learning.	The	pre-	and	post-test	limitations	include	





include	 dental	 curriculum	 or	 just-in-time	 training	
during	an	actual	mass	fatality	incident.	Additionally,	
researchers	 were	 not	 able	 to	 test	 whether	 multi-
Vol. 89 • no. 5 • ocTober 2015 The Journal of DenTal hygiene 319
concluSion
Dental	 hygienists	 have	 participated	 in	mass	 fa-
tality	and	show	promise	in	acts	of	community	ser-











there	 are	 no	 peer-reviewed	 publications	 on	 what	
type	 of	 educational	 methodology	 should	 be	 used	




fatality	 training.	 A	 combined	 approach	 could	 be	
used	to	develop	training	modules	specific	to	dental	
hygiene	mass	fatality	preparedness,	response	train-































Health	 Professionals	 Students	 for	 Terrorism,	 Di-
saster,	and	Public	Health	Emergencies:	Core	Com-




contribute?	Can J Dent Hyg.	2008;42(4):203-211.
10.	Brannon	 R,	 Connick	 C.	 The	 role	 of	 the	 den-
tal	 hygienist	 in	 mass	 disasters.	 J Forensic Sci.	
2000;45(2):381-383.
11.	Guay	A.	 The	 role	 dentists	 can	 play	 in	mass	 ca-













tribute	 to	 identification	 of	 teaching	methods	 to	 to	
better	prepare	dental	hygienists	for	a	mass	fatality	
incident.
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